The study was conducted with the objectives to establish the measurements of spinal canal and lumbar vertebra at L3 to L5 region in Nepalese population. Methodology: It is a crosssectional study among 36 patients (17 males and 19 females) having age variation from 20-60years whose abdomen was scanned by GE bright speed 16 slice CT scanner with slice thickness 10mm and then reconstructed at 1.2mm for images in different body plains for the measurement of spinal canal. Results: Almost all the parameters increase from L3 to L4 to L5 but the difference is more between L4 and L5 than between L3 and L4 except in vertebral body width (VBW) where it increases smoothly, however canal body ratio (CBR) remained constant at 0.6. All the parameters were larger in males than in females except antero-posterior dimension of canal in transverse section (APT) which is larger in females. It also shows that none of the parameters vary significantly depending upon sex except vertebral body width (VBW) at L3 which is 39.041 ± 4.1334 in males and 36.474 ± 2.8509 in females (p=0.036).Conclusion: Antero-posterior dimension in transverse and sagittal is almost identical but the chances of measurement error is higher in transverse due to trigonal shape of canal so AP diameter should be done in sagittal section as this is consistent and measures 14mm at L3, 14mm at L4 and 15 mm at L5 hence defining average antero-posterior canal dimension in sagittal section to be 14 mm but CBR constant at 0.6. 
INTRODUCTION
The spinal canal is formed by the vertebral body anteriorly, the pedicles laterally, the laminae posterolaterally, and the base of the spinous process posteriorly. This arrangement forms a protective ring for the neural tube. At the inferolateral aspect of each vertebra, a bony tunnel, the neural foramen, is appreciated bilaterally. The walls of the foramina degree of stenosis, it would be more reliable if the ratio of vertebral canal and vertebral body i.e. canal body ratio (C/B) is taken as index for calculating the degree of stenosis. 7 Ample of studies over lumbar interpedicular distances from plain radiographs have been reported among various ethnic group and both sexes as in Maharashtra population 7 white Americans, 8 Nigerians, 9 ,10 and in Gujarathis. 11 Therefore, the present study aims to establish a normal range of measurements of lumbar vertebrae in Nepalese population in Chitwan.
MATERIAL AND METHOD
Materials for this prospective study were collected from the CT scans of the patients coming to the department of Radio diagnosis and imaging in Chitwan Medical College, Chitwan, Nepal. This descriptive cross sectional study was performed on total of 36 patients (17 males and 19 females) who were scanned with the age ranging from 20-60 years irrespective of sex. Subjects selected were patients referred to perform CT scan of abdomen having no low back pain or other abnormalities attributable to lumbar spine.
Study being based on hazardous electromagnetic radiation, no scan was carried out for the purpose of study alone. Patients below the age of 20years and above the age of 60years were excluded because former may be at growing stage and later may have age related degenerative or other problems. Patients having sciatic pain with or without pain in the back, having previous history of back surgery and patients having osteophytes or other abnormalities in lumbar vertebrae were also not included. Patients having developmental anomalies, any trauma or vertebral fracture and known case of lordosis, scoliosis or kyphosis were also avoided in this study.
Data Collection Tools and Method
Data was collected systematically in a detailed Performa developed for the lumbar spine problem evaluation. Exclusion was done by history taking,
Original Research Article
CT scans provides a noninvasive, non- Eisenstein's two large Anatomic studies of skeleton found the lower anteroposterior diameter of spinal canal in adults to be 12 mm and 13 mm. CT scan measurement of lumbar spine demonstrated a mean AP canal diameter between 12mm and 14 mm with a measurement of 11.5mm considered small. 6 On CT scan, electronic measurement of the sagittal diameter of the normal bony canal are 11.5mm 4 so it is necessary to study dimension of canal.
Recently, it has been pointed out that instead of measuring the vertebral canal for evaluating the were males and 19 (52.78%) were females. The age distribution showed that most of the cases belong to 21 to 30 years and 31 to 40 years age group containing 11 (30.56%) subjects each. The age group of 41 to 50 and 51 to 60 years contained 7(19.45%) cases each.
complaint by patients, and provisional diagnosis given by clinicians as per the relevant papers brought by patients. Examining tool was 16 channeled scanner of General Electronic (GE) model named" bright speed". Measurement was done in work station provided by GE Company itself with application version sdc 4.2.Data was collected by the researcher alone to minimize error and produce consistency.
Scanning Technique
Examinations were done in GE bright speed model having multiple reconstruction system of minimum slice thickness 0.6mm or 1.2mm. Patients under this study were scanned for abdomen so volumetric helical scan were done with 10mm slice thickness and then reconstructed with 1.2mm thickness.
In the work station, available data were reformatted for MPR (multi planar reconstruction) under iterative reconstruction technique and image at multiple plane were obtained. Transverse diameter of the lumbar spinal canal was measured as the minimum distance between the medial surfaces of the pedicles of a given vertebra (Interpedicular distance) (Jones & Thomson, 1968) 12 . The transverse diameter of the vertebral body was measured at the mid-waist level, where they were the narrowest. Anteroposterior diameter was measured from mid-point of posterior wall of vertebral body to the anterior border of the point of union of the two laminae. AP diameter of canal was also measured at mid-sagittal level. Analysis was done using SPSS (Statistical package for Social sciences) version 16.0. Observation were recorded, analyzed and discussed.
Paired samples t-test was used to analyze the mean dimensions of the parameters at different levels. Independent samples t-test used to analyze the mean dimensions of the parameters of males and females at the same level. P value of <0.05 was considered to be significant. The table 1 shows almost all the parameters increase from L3 to L4 to L5 but the difference is more between L4 and L5 than between L3 and L4 except in vertebral body width (VBW) where it increases smoothly.
RESULT
Canal body ratio (CBR) calculation shows that mean CBR at L3 was 0.6159303± 0.07702455 while the mean CBR at L4 was 0.6263503±0.08232949. When analyzing the mean CBR at these two levels, it was seen that the mean CBR was not significant (p value of 0.335). Similarly the mean CBR at L5 was 0.6910228± 0.11917204. However, after analyzing the mean CBR at the levels of L4 and L5 it was observed to be significant (p value of 0.001).
The mean APT at L3, L4 and L5 was 14.508, 14.744 and 16.081 respectively with SD of 1.9298, 1.8947 and 2.1924 at corresponding level respectively. Analysis of data at L3 and L4 showed to be non-significant (p value of 0.178) and at L4 and L5 it was revealed to be significant (p value of <0.001).
Mean medio-lateral dimension of canals in Transverse section (MLT) at the level of L3 is 23.056 with SD 2.4434, at L4 it is 25.083 with SD 3.5960 and at L5 it was 29.669 with SD 4.4894. Data analysis at the level of L3 and L4 and at L4 and L5 both suggested it to be significant ( p value <0.001). The measurements of vertebral body width (VBW) at the level of L3, L4 and L5 in transverse section were 37.686 , 40.189 and 43.422 with SD of 3.6987, 3.8596 and 5.433 respectively which on analysis was found to be significant ( p<0.001 ) each.
Measurements of antero-posterior dimension of canal in sagittal (APS) section at the level of L3, L4, and L5, after analysis depicted that mean differences are significant at L4 and L5 (p=0.026) and non-significant at L3 and L4 (p=0.827).
DISCUSSION
Importance of the radiographic measurement of the spinal canal was first emphasized by This study has been done by 16 channeled computed tomography of GE bright speed. We gathered data and processed them for analysis. The age group selected for the present study is very much similar as the age group used for earlier such studies, so that the ethnic differences in the trait could be well compared. In the present study, attempt has been made to determine standard normal minimum interpedicular distance as a preliminary to clinical investigation of transverse spinal canal stenosis.
Transverse Diameter of Spinal canal
As per Table no.2, it is seen that, the mean transverse diameter of the spinal canal goes on increasing from L3 to L5. This increasing trend of transverse diameter of spinal canal is also seen in both the sexes however, the mean values are lower in females than males. This difference in males and females is statistically not significant. Considering the calculated range, the limits of narrowing of spinal canal or intraspinal tumors can be suspected as described below. Spinal canal in males is the smallest in Nepalese at L3 but is similar to that of Nigerians at L4 and similar to white Americans at L5. This variation in mean from a particular may be due to small number of sample in our study. But so far as canal in females are concerned, they are smaller at almost all the three levels except at L5 where present study shows similarity with western Maharashtra people, 7 who have similar body habitus as that of Nepalese. Transverse Diameter of Vertebral Body  Table no . 3shows the increasing diameter of vertebral body from L3 to L5. This is probably because of the increase in load bearing from above downwards. It is also seen that the transverse diameter of vertebral body is larger in males than in females.
The differences between the means of the two are Table 3 : Tr ansver se diameter of the ver tebr al
Canal Body Ratio
The size of vertebral body should vary proportionately with the build of the individual. In order to find out the relationship between the canal and body size, a comparison was made by finding the ratio between the mean transverse diameter of canal and mean transverse diameter of vertebral body at various vertebral levels. The results showed that as the size of vertebral body changes, the transverse diameter of canal also varied, maintaining a ratio of 0.6 at each vertebral level in both the sexes. Thus any deviation of the canal body ratio from its approximate value of 0.6 to one or the other side indicates possibility of intraspinal tumour and stenosis. Table 4 shows comparison of canal body ratio between different populations of the world which is approximately constant at 0.6 in most of the study groups.
Canal Body Ratio is constant at approximately 0.6 at all the levels when mean was calculated in overall samples irrespective of sex but it was 0.7 at L5 in males in Nepalese may be because of splitting of subjects according to sex. However results agree with previous study. 
CONCLUSION
Spinal canal stenosis is the major cause of backache. Stenosis can be diagnosed by measuring spinal canal dimension i.e. interpedicular distance but canal body ratio is more accurate method for diagnosis as it remains constant at 0.6 in normal adults and do not have significant variation due to race or body habitus despite canal and body increases craniocaudally.
Antero-posterior dimension in transverse and sagittal is almost identical but the chances of measurement error is higher in transverse due to trigonal shape of canal so AP diameter should be done in sagittal section as this is consistent and measures 14mm at L3, 14mm at L4 and 15 mm at L5 hence defining average antero-posterior canal dimension in sagittal section to be 14 mm.
